Flow cytometric study of cultured mammalian cells.
Flow cytometry provides a rapid, sensitive and accurate analytical means to monitor hybridoma cell cultures. The use of flow cytometry has enabled us to study the changes in DNA, RNA, protein, IgG, mitochondrial activity and cell size that take place during the growth cycle of batch culture. The temporal changes in the levels of these analytes and their heterogeneity have been related to the growth/death kinetics. The maximum proportion of S-cells was reached early in the growth phase while a population of low fluorescence cells with lower polidy than G1, dead cells and fragmented nuclei emerged during the death phase. Supplementation with amino acids during the exponential phase prolonged the growth cycle by enhancing cell proliferation. The fraction of S/G2 cells was much reduced by a reduction in serum concentration but was maintained during the prolonged non-proliferating "stationary" phase. The magnitude of Rhodamine 123 staining showed a consistent and general decrease during late exponential and decline phases. This trend was accompanied by an increase in the fraction of the Propidium Iodide-stained population which reflected the deteriorating metabolic and membrane integrity. Decrease in mean fluorescence intensity for DNA, RNA, protein and intracellular IgG was noted at the decline phase. Intracellular immunofluorescence was a more reliable indicator of antibody productivity than surface immunofluorescence.